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r ^ v 'j * - i- x> 3 - zmft^fotcls^x . 
<t05@l »ff -^ii^sp^wr * t ©-c* SCi £t#Sfc <h f 

[ggLt©*Jffl#S? ] 

>© h 5 * £ ko^-SMgi. m.fa.m,m))$km* (Magn 
etoresistive Elemenf.J^TM^^ilO ) £fiJffll,/<: 
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&©h^?*#l^frRWci3JiJ;*tt-5. 0«xt*N = 4© 

Kswen. cnei-^-y *«ci&{b©7?ftccj;6-ii?f 

©if 'C»@ K> K. UiB-fe > £ *B*t W tCHIt-r •£ ©CC# o 

r. ?f^ffi©ff^©iHifEfjig(cTjf6.n^s-fe>-^©a 

— *#BiBg57-175211^£$E$/;:W3lgi§B360-1529 



(2) 

3 

lm&wucu. r o j mm. r i j m^iczifcs- z-m 

[ »?& t «fc 5 £ ir 5 issi ] 

[isiu^ft?fc-rsfc*©^a] 
[fMH 

^BJCCfcO-C. fi-fffil^SRti. ^©#&# ro j 20 

ft-st£3i*>-r©*> r i j ft#*^to-r©*^ii3E-r2»«i 
oa<s»BjTrs<!:. ntsw«:»it;-r5miH«:7Kt-<i:o 

© r l j m-*f*§lfe-r— #©i|i{i©4ilUi*©— sb©# 
(CKeffifC (ttttSa) #&-2>©K:*tU rojft-*t£ 
^Tfd!^©#{a:«:{3:giSg|5^*s±<S«brj:^. c© 

-^©m{4*©sp»w%«6a«i^a5» c ^v-tomo.* 

(c. r i j fi#feat>-r-*©*fi[©^««*«BW» 
fc. 

flB£6l&Wfcl>C -?-©#i4©^IRtc|Sl/rttBulB 
v»-ct>. mtt©^*©iiii4>*{iStc<i#lfe£gI5*^ 

£#a*0l>. 40 
Sfcfc. *^BJ©^tg-C«SSiR*{a^-€-©m^5i^g|5 
■CKBX'SC: LlCttZtclb. Se^KPSSOT £ A 5 > ^Sri: 
htcltXD? a ? ?«-ifa553iJj&ftgK:fc£. t ©? P ? ? 

*fJ0J©^S±Sfci3:-en«:a£i3;L,/c«iI©^ffi 

«3SS©^L/Cr^K*14^6ft5'f >*VX> 
cnfc^&tijgSr^JR^T^P 
•^fi-Sf^A-^-rS©*^^. C©tg£. -<>*'J^> 
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$ - >© t* ? ^ <b T ^ V 'J » - h £ - >© f y ? 
©^-^©JSHfctt-ftffitSlIK'^ F£©<4tirtxA> 

e»tt^i/-c#{4cr<!:©simtts© h v ^ ^gs^©^ 

ttioH^a&^Jib. c©^8MSSffl^#^-4<fc^lc|iriB 
<g^FtSSC©ft/jNg?«EH?rmrf2S3t!l®fflti±(cE< "T 

lsi-$/c«fifS:©?f#«J:tc i Y^itH&a&T-fv 
h/^->(crS-5-c-^>^ ■;^>*-»u^^->© 
*2>£?£g8:u c©-^>* ny:>£;i<F vvZ^m 

rm&tm'ts&zc tax*). sMtas©aj*^-;i/^ 

<^is63-i70782) . ^tc\mma^m 

(#SlBS63- 171922) *«5fe{CjS 

^&sti2Hcc7jt'r. 

C©^12|3 (a) ©W»^^-^SW2' =16 <N 
= 4 ) ^-c^XO^^DM-C. R$£SflP*MgiDltC 1 h 
7^ ^©T^V'J*- hA£->©h-5 y i7102£-O 

^UjO^ju h5f^iJD3*^'P3nri^„ ??i 

02©T^V 'Ja-hA$->iJ, 

r ooooiioioi m ooi j 

«Cfto-€C>£. 104- 1 —104- 4(i. h^t»^102©^ 
IXffl©?t-fe>1f- («IUJS©-t«l) -c&o. cn«t0 4 
t-^ h©-jl3-F*>P.ft-5T^V'Ji- hA^&a 

6. -f > i"; > > £ ;u f 7 -j >? io3«S'J©*-fe >if-io5 

^120 (b) «. Ctt6-fe>lf-{cJ:.5§tIfc*£lll&&i 
^•StH^JlslSSCP^jnLTcfc©-?. -fe^lf-105^6 
<D-<ZsV 'J^>5f;l/f5-^£. -fe^-104- 1 ~104-4 

*^6©r^v ^- hm^i*. #^^vu^^f$ieissii 
o. no- i~aio-4-ej§)f^{cjg^0L. *©^. 
rT'VUa-l- <!#«•€•©*$ ^ »^ ^0SSll4^A^ 
b. -f>l";y>$Jl'^IJ'7>^a f H1S§112'n 
A* L/ r -?-©2:± 0 <!: HT "J © ^©B^t? * d y ^ ^ 
ch^7 c;^leIS8ii4©x hD-yif 

7V ija- Hf^^-r^>#{sl;^ , JL.X©>'<JUX*s©BS 
^©^.{CTlLh^.fc^iCOr^-S. 7 7^l5l?§ll4 
(J^O 3> ?>'-0UXaiiiJ*-r£SK^©ll#©T7'V 
Hf-^©>''!^X©g5iSb'<jU (C©U"^;U©l^<b(SA s 

ro.u ^©-^Rcxffe^tc^-r^) ^ 
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5 

6- i -lie- 4 icmt> utt*&. 
c ©<fc *> & 7 v *#sttc j: -5 rstra>©x > 3 - 

©glD#££til]iB<**lfc**. 5fc©tIgS{C&*!«363- 

i70782©^(c*>-i,»r«. tf#«©r^v y »- h>-c* 
- > *©^J^HStmfci©fi^rt S?: ro j r i j *>tc 
SfiSTS/c#>©{s-^16£g|5#. ^2 StCjjt-r J: 5 tcg'h 

^•5 <b^«©^*S6<jKS^i5Tt-S©-Cli^©£>SA5 

;*©^i|i{&*^»£om:m(;j:&6m>©-c\ r^v u 
K^sR-r^s****. 20 

«*©— SBCCjgfiWSi. Cti6©&Stt»jff?irr&© 

r. r^v >j i - h x>3 - y©ffl#in: <hsBM**gk 
t*. m it #&?8©ftF#1fi«:*t ©g#^|S] 

It*. J81©*a»*/<*;*«#(eE8WSttT. 30 

*«?H©fl»«*JBt»fc7:/V «;^-hi>a-^r 
tt. fr*ft£© h 5 9 *©77y a- 

?U(*Bflia7y*y y »- t-><*- >©— j£©3M&£ ^tc 
i£5 •ry - FE3Mc»j£t,;fei> y tji^- # <t& 
orteO. S£or^s;i/X5ij*^-r^m{Si>'^i'X©iS 
ffii^**iWB*fM5Kail©* p ? 9/w*flretci6nii 

fB-'<JU^?'J©S-*{4-'<Jl'^©3z± 0 • SET 0^6 Btttrc 40 

sat tt^"c*ttueuttj©«ai o jw? ttfcti* ©r . 
x > ^ - *f tax (cr o & ©£«»-c*i>& < r s 

RMMfrw ro j r i j t««»««crifi 

-e. Bws-r*««e»i©ra«:iapa«:*w6*i*ct 

'^-^jBAi/feftqiKtc— tg{c^we,*i7c-r y so 
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y > * * n * - >©box ») mm*bm a «> © t r 
cftttfftr^sft/cso©^«©4 yy>**'< 

#->*>'=>{l*<fc$K:LT4>J:<. C©tB^tiSff8a«© 

ft©-*ac£ifc?&rs. 

3bZ>. 

(a) (b) ti. irtRrej^fcfiBtt&rTV 
©-C*»3. 130 (a) UPUBMPMftMfeOTiEH. H3 

ig ( b ) umKRS3«?f»««:4NB3 titer yy y » - 

*-£=:fc©RJB© ? »2a.2b.2aB>n<A>PItt 

-> v ^tc<fc«.4>©-c*orfc«tti. 

m 1 <DVm Yvv i^2a±«:tt. RS^ie^Sd ( 1 m& 
m{fLW7C/8?S?T>iCtBB) UtclsB&i (N = 4 tfs- 

g®7a~7di«:j:or0fiS§tiri^„ ft. ^iKSPM© 
SHR©»?-1*. CCt-(Sf3@ (c) ©*P<«:ori,» 

So 

(a) ©^l©RJ^h7 vi'2aK:*i(/>ri2lI§(ii 

&7aammLtm~o<o roj a®. #?ag®6at3:ja^L/ 
/czo© r i j as. 5fe«figEasE7b«#-© roj g 
®. #s5s®6b{**-© r i j a«. *»aaa®7di* 
-© ro j as. Sfiaaas6c»a«tO7c0o© r 1 j a 
ft *mmmmdmffivtcr.r><D roj aft fur 

«eaiS6dti#-© r l j gft£9H-c fifo 
tCO><$->077v"J a - h=i- Kti. 
r ooooiioioiaiiooij 

mZ<DPlB\- : 7 7i>2b±K.i>. RS?rl6^fr( 1 a^ 

7T /87 i> r > ) u fciea^ < N = 4 f 9 
h) ©7 7v y »- h'<2->&Wi&±mm<DmmE® 

6e-6h£^Ka®7e~7h«: < fcoTBf!£3 nTU&Ai. 

y » - h /■« * - >©TSS^< » - X'Ctj: -> Tte 0 . U 
•>tco'^->©7^v y ha- pii. 
rimooioioooouoj 
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iHSCitCft*. 

iuibs#5SS sea- 6h£«tofci- i> s&#{a©* n-eti 
«iascDS$^ (ftgtSH) a«&&. ^-©atitf 

ifeSPtC h??^ a < A S«®SPM 

iW2©I25>J 9. SI3H (a) TltN=4rX-$> 

350 A6= 22. 5^ (7C/8-5y7>) 10 

©^J-ftatt, 1 B®#eo^1*A5tsSlK:3nS<tft{C. 
1gj£©<fc -5 «t«fi£SPM©Tj-i£ a (CtB^T •& T :7V U a - 

Uh tc#><D 4>9<) S > 5 )W* & ht><OX$> 
m&m) A{C«^t--5>i6fi©»lSEiiiN,sA55£5(cStt 
>*Z-lstt£r>X\,±h. 

tfcttlSf lot*. 03 0 ( b ) tc*%rj: 3 CcfiHf t£ l OS 
T^V'Ja- l--'N' : >->h^vi'2a,2bS{CN=4<i-r 
O0DMI^^ L -fe>-^lla~14aRCJ c llb~14b?r^-r5 <hft 

(c. ^>£';>>*j^-*->h7??2c©§srcofflcc 

— 3©M^ J ?-fe>-tf30^rWO-CC>i. CC&ttiglOtt. 
03 m ( b ) tclft^-C^b/cJ: 5 KfHftK 1 

t». -te>ir-:ila-~14a#0 1 (DPIB Vv-jZ 2a©i§ L a3@SS 
VCX.hr -?V - h^£->£g^$<L|p)BiJK:-h:>l7- 
llb~14b#0 2 ©R7f2 h77> 2b©S$i7 ^V'Ja-h 
^•*->*g3R9. ^©±i*©|iHBl,fc:;>a v?m^& 
Wh *< < -te >i>- 30*50 3 ©RJfc h ^ v f 2c±© -f 'J 

y > * jw< >&m?Rh <b®-e<)bh. 

T^V'J a- h^*£->©5i&K:B8l/T. 15)— 1-79 
5>±-C©£M^P-fe >^^©ffigKIPg«B?§2#14^fe A 
gfc{i-£©g&teT?£>ni;fJ:< . 030 (b) -C«C© 
Ri1BittTKAK:bT&&. fIL. g|*<S©»-£. T^V 40 
l> * - h A * - >limftai (igft fc© £ ft -5, . HtL 
tfl0Bg&©7 7" V |J^--H>3- #©*1^. RSJIigAi A 

©t £«0 8 m ( d ) . nana* 2 a om^tm 9 0©<t 

otiT^V a - f-;-i£->tCft-5>. 

■r. ft> ryv h^^->sa5?ffl©fib©-te>-!r-i2 

a,b~l4a.b©^iS«. BiJlEitS-fe >-f-lla,llb©WfiS<t(5] 
»-C«)S©-C-SiHJ^^BS-r-5.o 50 
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040tC^-f <fc5«C. 0 1 © h 5 ? *2a©7ctf>©MRSK 
^•fe>-y-lla«:«fiW5M^^5ai. 02©h7?*2b 
©fc»©i^^Hr>ir'iib«r^BS-r4M«^-l5bi«. I? 
m&<0 ^¥ffiiafetf ftMrtt? h5? *2a,2bCCi£ 

^rs^rojtc— y"j«c^-ct»s„ 03©h 9 7*20©*: 

e&©MR5RT-fe>l7-30«:> h^^i'S^^JtcA/^©^ 

^*wfc-^:©aai»Mi^^i5c,i5ct*>e>tti. c©j© 

6. t>1flla,rib©M^^|5)±*5h7 ? fg&JjftlC 
ML&Srtlft<ffi*.tbtlXi>hi>K C*1»03ia 
(a) tC^Ti^K:. Sh5 v £2a,2b**M£l»)&cft*B 

n^-cfts:^n-ct,^^^t?*9. che. hv? *m± 

«. Hzl/lfllaiaibCM^^-lSa.lSbCiBgfc^HETS 

«. 04@{C^-r«fc^{C, 15a£!filfi32a,15b£ietn32b 
®Jit©^ tfH^KiMCtft 6 J: ^ (cBemaB«HFi7, 20 

^mm^^chx^^mbxibh. mmmm 
tLx~m I-?? ^©#sa@@6a,6fi*s^®sn-tc>-5„ 

H/RSR^PlSclSdiJ. 04S{CjS-r«t J 5(CBJI2il:^^ 

^17, 2ora-c@:?<jsi5 sntfco. i^««c|tjt2tt^^ 
m-r$icx\Sjmm2iT.tc®%.mn32c ,32dt^^v 

m*^33,34Ccg^Lr^s. m«^«. ^ntc*^ 
mm&ftfrh tm¥i-<DW/&< l cfthT^<m.m.vcfccx e 
^©mmffiCiffi^T^-t*-?.. seor^m§iD£^« 

1 £©tl^Str«:«fc- 3 T040©7^yy 
>^aXffl©-fe>-^©W^S^i8. i9«:^i;-S<t^(i^© 

Wx(iM^^-15a6CeilS®*> 6©7k^PM«*i*>* S 
<!: . W^^l5a©l6lAffi*3/jN S < ft •& *> 6> tti^^^lS© 
W±Sl. M^^lSb{C®[ti*S*^4£W^igTl8 
©m&J&iffiTirS. U^JS^19©mfflttlISffitil32a,32 

bsc j: o r ffi&mtB&tt ,2oHi©*ra©0f js.nQ.icmm 
2tix\,*h. Mh7??©^*->«ti»iffreibD t * 

^ftt»©r. cnp>M«©ti^. ta*JS5^i8ii9<k©ra 

$7c. -f >i"J^>$Jl/^$->^BOT©-fe>-9-30© 
HJ^iS^ss ,34«c^ c sm-^«^©3i 0t*5, -r ft*> 
^. -*©M^^i5c{C7k¥mJ«* 5 A>*^<t. ^©ffiK 
ft 6. m*4S^33©^{4*i±^L. ffi^ 

©MRSdhisctc 7jc5piaja*j frfrh t , ©jsctffljtii/jA $ 
<tihfrh. m^^<D^mmrth. -n, mt) 
m- 34©ma(i . mmmK 32c . 32^ & x mmmmffi 

: fi7,20Ba©4>Ra©B'r^{itc@^3 txXUh. 
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>< z - >o&mmsmmaL<D& s a ©Tg*#© a 
/2rfcs*>e. vm^TSc.x^m—^ifiWckmKmcot 
StCffc&ttgffiffiSi{I£fcD> ft-?-c##«i £&tH& 

H-^«?iSlISS<D-0iJ*i^3^. ® 6S(C«^« 1 © h 
7 » *2a,2b(CJI3JiX3 n/ctlfflM^T V »- h 

M^-fe >itiia,iib<[>-^om^ffi^is»«#*asiHi 

B210A4)l*?-22(C&ift34YCisQ. flfc^OW^ia^lS 

* — >t%BKffl<D luRJR^f-te > -»ri2a , 32b~ 14a , 14MC -3t»T 

tcot>rcD^Ui^-rs. 20 

1 © F 5 v t>2<ACfcr&2in-tcT-?v »;»- h-rc 
*->©*J»B®tCJ:Sl»«^4r->ia»6H (a) tc 
7n-rii9-C<&*K cn<ttBffiW&h7^5'2b«:0fi!c§*a 

(b) Kwta»)T*«. C*i*&*i*3i^*>6fe.2>-fe 
>1Mla.llb-CtB*f^-r £ £ . HttJig-T-lSttttfff 6 0 

( d ) Kftt «t 9 *M^^l'^«©ff ^5gt>n. 9 
-*©liiASfKttf6i (e) K5V*-J:9&at2— £ 

u^u©*iar«f-a»£t;-5. Mffi^iSTis.iscc^ifrft 
&«**Ai-wwiiaHi2ifl>a«T>^2*cA*i/ra» 30 
teoi-r-si. mtb7>-72«twijittcum6a (f) tc 
svraio©««3EBjg«[tt©m-^*ss6n«. c©<i^t© 
/ WXSUt 0 £ SIT* 1 9 li. soi-xmicmmu < — ^© 
^»&*>©£ft-S. -ec-cc©fi-^ : £='>-'<u-5r2s«: 
J: o TA*— SOlfctg U^cjb-Vffi^tttcSQA-r & £ . a 
>M-u-5r25©W*JglCWSf6ia (g) !C9fJ:9tta 
JKfte*W5ftS. C©*6^&{I*tttBslR*I2©-SI5 
i0r©9»^HB29OA*«K:A*sn. hwcut 

•b>-tM2a£l2b©ffl. -b>tfl3a£l3b©$a, -fe>-^14a 

£i4b©ffl©^n-etx*»?>©^taff^{cJ:-5)iEiBjg{f-^ 40 
t**7»?@ SS©*tlt.-r S A AKKC A^J 3 4a * . 

— <Rmg. ioh73 ^2c«cjBiS3n/c'f > * im 
>*;i/>'<^->©7k J Piais^^->w^6ia (c) cc^ 

15c,15dA>e&£-fe>tf30-etBtt*3ET*£. -b>-<f30 

® matt? 33 , ubsk. < * - > tc l tern. 

Ji[Hi?S2irt©*fita[HisS26£->^ s v yy ';*'@S227r-^ 

*^-7jU^llSS28tt. Ml2^jfc©3?.-k9£?rF9 50 
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om-fix&e® (h) cc^i^feltrlBi'a ?*mm. 

umxx^z. 
c©js^ mem <e) (h> tcrn-r^tc. Ktie* 

'P&vm&icmmux&CZXSicu^xist). cnic 

.tor. S3>AU-$2B{P6©Ji^atm^.©iS(SU'< 
foOmSRCD-f 4 5 7 ^I§|S§29rB5i2* h CJ-7" 

• HT 0 *> hmtltcrtfrX *g© {5£*©^3g LfcB# 

( i ) cc^-r. 

SeI*. 7^V'Ja-M<j(->(Dh79 *2a,2b£-?-© 
t^m«llla,lr-14a,b£©iffl^-e-K:*tL/r < 
£;!//<:»->© h 5 v :5'2c£-e©i&ttiSS30£©;ffl£-li© 

Es±©(ifflii?:a^K:ji5e-r s c t x-mm lx ^s. 

•7 u»^[d|K29{*. M^©«fc^'i^n?^{i-^£Lr© 

X I- D-^'-'^l'X©flj3R©S{CS.A^JiS©5S^<i^© 
SSffil^l^ f ^ L/r^©ffl^ J f-27a~27dK:ttl^-r 
5. C©<t-5«CUrrao©ai*iS^-27a~27(t{P6BijieW 
■^«i©w/37yr>©peftK»w: ro.iJ ©ffl^-tt 
©^ s 4 is© 2 it =3 - K«#*iff 6 «£ 5 o r 

mrlEEaffi©S-fe>lr-)CpP>©^m«-^K: «t -o TfifB^ 
jiIiaile]8825©ffi*^25a.25b.25c,2Sdtc^4Dn-5Ji^ 
^311 (a) (b) tcttfcZ-GZmirrrZt 
I7 0(CiSt (a) (b) (c) (d> (DMVX&Z. 
1^. 1730(e) 5 y h h U *TsIS827*>e.m^ 

S tlX t » * A > i"; ^ > * JW< ^ - >©^HSC^«:*tJS 
-r£5£ffJ«fi#-C*9. C©fg-^©iE± , 5£3AT , ?©?J( 

&m3® (b) tz&wxm-tzsicm.Efm-Xfat.cm&is 

-CC>Sfc©£-r^. C©HJ6^-C«. b«kE©J:^«:N = 
4 X tbZfrh TfV K«2" = 16B^r* 

0. (b) tc^-TJc^K:. ?g^tgi©m*rsi^ 

§ * RfiFra A r ^/cHffiCMR^-f-^ > it 11a- lib, 02a- 
32b,l3a- I3b.fc .t^a- 14MC «t •S^ffift^CC^ 
a^)^27a-27d)S>6^1g 1 ©— ll&tCS-pTIDi; 

ro.U ©iffla-tf©=>- F^*s^D^C»<fc^(C > h-5 
^2±©7^*y 'J a- h^^->©SH^J (ryy 'J ^. 
- h=j- K) *^«>6n. Cti«S«KliL//«:ii0. 
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